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INTRODUCTION
The variety of aquatic habitats present in Illinois historically has supported a diverse and abundant
mussel fauna. However, recent surveys of mussel communities have indicated a strong need to
assess their present status in Illinois. Serious depletions of both numbers of individuals and
species of mussels have occurred and are occurring in Illinois. Of the approximately 75 species
recorded from Illinois, four are considered extinct, 16 are either federally endangered or candidate
species (U.S. Fish & Wildlife Service, 1984), and 16 others have been proposed for either
threatened or endangered status in Illinois (12 endangered, four threatened). Many streams have
shown drastic reductions in both species diversity and abundance. In 75 years the Illinois River
changed from an excellent mussel stream to a poor one; 21 of 44 species present during the
1800's were apparently extirpated by 1969 (Starrett, 1971). The Rock River supported 31
species in 1926 but only 21 in 1970 (Baker, 1927; Miller, 1972). In the Kaskaskia River, a 76
percent reduction in abundance occurred between 1956 and 1979 and the number of species
declined from 30 to 23 (Suloway et al., 1981a). In the Illinois portion of the Kankakee River, 16
species of mussels recorded prior to 1906 were not found in the 1970's (Suloway, 1981).
Since mussels are basically sedentary, they are particularly susceptible to changes in their
environment. Pollutants from domestic, industrial, and agricultural sources, overharvest by
commercial clammers, and habitat loss caused by dam construction, channelization, and
increased sediment loads, are factors responsible for the demise of mussels in the eastern U.S.
(Baker, 1922; Parmalee, 1967; Stansbery, 1970, 1971; Starrett, 1971). Because this unique
resource of biological and commercial value is in danger of depletion, existing communities need
to be inventoried and protected when warranted.
The objectives of this study were to determine the distribution and status of the freshwater
mussels of the Embarras River in Illinois, and to compare the present fauna with that of the past.
DESCRIPTION OF STUDY AREA
The Embarras River flows 211 km through south central Illinois from Champaign County through
Douglas, Edgar, Coles, Cumberland, Clark, Jasper, Crawford, Richland, and Lawrence counties to
its confluence with the Wabash River north of St. Francisville, Illinois (Figure 1). The river drains a
total area of 1,558,350 acres making it the second largest tributary of the Wabash River in Illinois
(U.S.D.A., 198?). It is a moderate sized, low-gradient stream with extensive sand and gravel




deposits. The substrate is predominantly mud in the upper reaches, changing to sand and gravel
in the midsection, and shifting sand in the lower portion.
The Embarras Basin drains portions of three natural divisions (Schwegman, 1973). The Grand
Prainie Division, formally tall-grass prairie, is now generally agricultural land characterized as a level,
poorly drained plain of glacial drift. To the south of this division lies the Southern Till Plain which at
the time of settlement was about 40% prairie; it is comprised of relatively poor soils (due to high
clay content) and is entirely covered by glacial till. The third division, the Wabash Border, includes
bottomland oak forest and loess covered uplands with relatively gentle topography along the
Wabash River and lower portions of some of its larger tributaries. Soils in the Embarras River Basin
were formed by Wisconsin glaciation on the uplands and alluvial deposits on the floodplain
(Brigham, 1979).
Smith (1971) and Evers and Page (1977) classified the middle section of the Embarras as one of
Illinois' outstanding streams due to its wide variety of habitats and rich species diversity. From
Greenup to Newton the river was unpolluted and mostly unmodified and was considered one of
the finest aquatic areas in the State (Evers & Page, 1977). However, the upstream section has
been adversely affected by siltation, and the downstream portion and a major tributary (North Fork)
have a history of oil-field pollution (Smith, 1971). Oil fields are common downstream from
Charleston, especially west of Robinson. The only reservoir on the river is at Charleston, where
an impoundment on the main channel has created a 350 acre lake.
METHODS
The methods are the same as those employed by Dr. Max A. Matteson in a survey of the interior
streams of Illinois in the 1950's. Each site was hand-sampled for mussels for four man-hours each.
Attempts were made to collect all habitats at each site including pools, riffles and backwaters. In
addition to the collection of live mussels, "cruising" samples of the shoreline were made. These
collections consisted of dead shell material and contain species which may or may not be extant in
the drainage.
Table 1. Collection localities on the Embarras River in 1986-87 (upstream to downstream).
Sites 5, 9, 13, and 20 were not collected in 1956.
SITE # LOCATION
1. 3.5 mi NW Philo, Champaign County, IL. T18N, R9E, sec. 5.
2. 2.5 mi W Philo, Champaign County, IL. T18N, R9E, sec. 29.
3. 4 mi E Pesotum, Champaign County, IL . T17N, R9E, sec. 28.
4. 2 mi S Camargo, Douglas County, IL. T15N, R9E, sec. 11.
5. 2.5 mi NW Oakland, Douglas County, IL . T15N, R10E, sec. 35.
6. 4 mi E Hindsboro, at II. Rt. 133, Douglas County, IL. T14N, R10E, sec. 15.
7. 2.25 mi ENE Rardin, Coles County, IL. T14N, R10E, sec. 35.
8. 3.5 mi SSE Rardin, Coles County, IL. T13N, R10E, sec. 21.
9. Below Lake Charleston spillway, Coles County, IL . T11 N, R9E, sec. 25.
10. 1 mi SW Lake Charleston, Coles County, IL. T12N, R9E, sec. 36.
11. 9 mi S Charleston, at Ryan bridge, Cumberland County, IL. T10N, R9E, sec. 2.
12. 12 mi S Charleston, at Rocky Ford, Cumberland County, IL. T10N, R9E, sec. 14.
13. 0.75 mi NE Walla Walla, Cumberland County, IL. T9N, R9E, sec. 21.
14. 5.5 mi SW Greenup, Cumberland County, IL. T9N, R9E, sec. 32.
15. 3 mi W Rose Hill, Jasper County, IL. T8N, R9E, sec. 28.
16. 2 mi WSW Rose Hill, Jasper County, IL. T8N, R9E, sec. 34.
17. 2 mi W Falmouth, Jasper County, IL. T7N, R9E, sec. 14.
18. Newton, at III. Rt. 130 bridge, Jasper County, IL. T7N, R10E, sec. 31.
19. 5 mi E Newton, Jasper County, IL. T6N, R10E, sec. 2.
20. St. Marie, at III. Rt. 49 bridge, Jasper County, IL. T6N, R11 E, sec. 30.
21. 0.5 mi SE St. Marie, Jasper County, IL. T6N, R14W, sec. 30.
22. 4.5 mi W Chauncey, at Cow Ford Ferry, Richland County, IL. T5N, R14W, sec. 27.
23. 0.75 mi N Westport, Lawrence County, IL. T5N, R12W, sec. 28.
24. 0.25 mi N Lawrenceville, Lawrence County, IL. T4N, R12W, sec. 26.
25. 1 mi E Billit, Lawrence County, IL. T3N, R11W, sec. 27.
brought back to the laboratory where they were identified, fixed, preserved, and catalogued into
the Mollusc Collection of the Illinois Natural History Survey at Champaign, Illinois.
The nomenclature in this report follows a draft list (to be published in early 1988) of molluscs
prepared by the Council of Systematic Malacologists and the Committee on Scientific and
Common Names of the American Malacological Union (AMU) except as follows: 1) subspecies are
not recognized, 2) members of the Pleurobema cordatum complex are recognized following
Stansbery (1983).
Distribution maps are given for all species found in 1986-87 (Appendix I) and photographs of all
species are provided in Appendix II.
RESULTS AND DISCUSSION
HISTORICAL ABUNDANCE AND DISTRIBUTION
Historical information on the unionid fauna of the Embarras River consists of museum records and
a few literature references. There are no published comprehensive surveys of the mussel fauna
of the river and few specimens are available for study in museums other than INHS. In his
catalogue of the mollusca of Illinois, Baker (1906) notes only Lampsilis cardium (Rafinesque,
1820) from the Embarras River (at Oakland), and aside from those species which he considers to
occur statewide, Parmalee (1967) lists only Actinonaias ligamentina (Lamarck, 1819), Fusconaia
flava (Rafinesque, 1820), Obovaria subrotunda (Rafinesque, 1820), Potamilus alatus (Say, 1817),
Potamilus ohiensis (Rafinesque, 1820), Quadrula nodulata (Rafinesque, 1820), Q. quadrula
(Rafinesque, 1820), Tritogonia verrucosa (Rafinesque, 1820), and Truncilla donaciformis (I. Lea,
1828) as specifically inhabiting the river.
Thirty-two species of mussels have been documented as live in the Embarras River (Table 2). An
additional seven species were collected as dead shells only and may or may not be extant in the
basin. These seven species are Cyprogenia stegaria (Rafinesque, 1820), Elliptic dilatata
(Rafinesque, 1820), Fusconaia ebena (1. Lea, 1831), Ligumia recta (Lamarck, 1819), Plethobasus
cyphyus (Rafinesque, 1820), Quadrula cylindrica (Say, 1817), and Toxolasma lividis (Rafinesque,
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In 1956, 29 species were collected live compared to 27 species in 1986-87 (Table 2). The 1956
and 1986-87 collections have 24 live species in common. Five species collected in 1956 were
not found live in the present study, but three of those [Toxolasma parvus (Barnes, 1823), Villosa
iris (I. Lea, 1829), and V. lienosa (Conrad, 1834)] were collected in low numbers (fewer than four
individuals) and may still be extant in the river. However, 132 individuals of Obovaria subrotunda
were collected at 12 sites in 1956 (the 8th most abundant species), and no live individuals were
collected in 1986-87 (Table 3). A similar reduction for this species has occurred in the Vermilion
River drainage (Suloway et al., 1981b), and it is near extirpation in Illinois. Similarly, 31 specimens
of Anodontoides ferussacianus (I. Lea, 1834) were collected at nine sites in 1956 and not
collected live in the present study. However, fresh dead shells were collected in the upstream
portion of the river in 1986-87 and it probably still exists in the drainage.
Of the 29 species collected in 1956, all but five, Epioblasma triquetra (Rafinesque, 1820),
Megalonaias nervosa (Rafinesque, 1820), Potamilus alatus, Leptodea fragilis (Rafinesque, 1820),
and Truncilla donaciformis declined in abundance in 1986-87. The first three species ranked in
the lower third in both 1956 and 1986-87 and were found in low numbers in both studies. At the
21 common sites Leptodea fragilis became a prominent member of the fauna in 1986-87,
changing from the 15th to the 2nd most abundant species. Although T. donaciformis only
increased from 17 to 20 individuals, its rank jumped from 20th to 8th at the 21 common sites.
The four most abundant species in 1956, Quadrula quadrula, Lampsilis cardium, Quadrula
pustulosa (I. Lea, 1831), and Fusconaia flava, were reduced in 1986-87 to 12% of their 1956
levels at the 21 common sites (Table 3). While L. cardium and Q. pustulosa became the two most
abundant species, Q. quadrula dropped from 1st to 6th and F. flava dropped from 4th to 17th
between 1956 and 1986-87. Quadrula nodulata, Lampsilis teres (Rafinesque, 1820), and
Obovaria subrotunda also experienced significant reductions in terms of rank order of abundance
(Table 3).
PRESENT ABUNDANCE AND DISTRIBUTION
A total of 3938 live individuals was collected in 1956 compared to 565 in 1986-87 from the 21
sites common to both studies (Table 3). This represents an 86% reduction in the number of live
mussels. Sites with the largest populations in 1956 yielded 669, 668, and 551 individuals. These
numbers dropped to 46, 42, and 39, respectively, in 1986-87. In 1986-87 the greatest numbers
of individuals collected at a site were 195, 151, and 150; two of these sites were not collected in
1956. At the 21 common sites, the average number of individuals per site was 188 in 1956 and
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Table 3. Species totals and rank order of abundance for the 21 sites In common
to both Embarras River unlonid mussel surveys (1956 & 1986-87).(x = shells only)
Species TOTAL '56 RANK TOTAL '86 RANK TOTAL RANK
Actinonaias figamentina (Lamarck, 1819) 201 7 9 15 210 7
Alasmidonta marginata Say, 1818 0 2 22. 2 29
Amblemaplicata(Say, 1817) 116 11 4 21 120 13
Anodonta grandis Say, 1829 122 10 17 9 139 10
Anodonta imbecillis Say, 1829 5 24 1 25 6 25
Anodontoides ferussacianus (I. Lea, 1834) 31 18 x - 31 19
Cyprogenia stegaria (Rafinesgue, 1820) 0 x x -
Elfiptio dilatata (Rafinesgue, 1820) 0 x - x -
Epioblasma triguetra (Rafinesgue, 1820) 9 22 9 15 18 21
Fusconaia ebena (I. Lea, 1831) 0 - x - x -
Fusconala flava (Ratinesque, 1820) 420 4 7 17 427 4
Lampsilis cardium (Rafinesgue, 1820) 481 2 141 1 622 2
Lampsilis siliguoidea (Barnes, 1823) 90 12 31 5 121 12
Lampsilis teres (Rafinesgue, 1820) 339 6 6 19 345 6
Lasmigona complanata (Barnes, 1823) 132 8 40 4 172 8
Lasmigona costata (Rafinesque, 1820) 44 17 11 13 55 17
Leptodea fragilis (Rafinesque, 1820) 69 15 74 2 143 9
Ligumia recta (Lamarck, 1819) 0 - x - x -
Megalonaias nervosa (Rafinesque, 1820) 6 23 6 19 12 23
Obliquaria reflexa Rafinesque, 1820 0 - 2 22 2 29
Obovaria subrotunda (Rafinesque, 1820) 132 8 x - 132 11
Pleurobema sintoxia (Rafinesgue, 1820) 77 13 19 8 96 14
Potamilus alatus (Say, 1817) 2 27 7 17 9 25
Potanilus ohiensis (Rafinesgue, 1820) 13 21 1 25 14 22
Ptychobranchus fasciolaris (Rafinesque, 1820) 18 19 2 22 20 20
Quadrula cylindrica (Say, 1817) 0 - x - x -
Quadrula metanevra (Rafinesgue, 1820) 4 25 1 25 5 27
Quadrula nodulata (Rafinesque, 1820) 31 5 15 10 376 5
Quadrulapustulosa(l.Lea, 1831) 422 3 74 2 496 3
Quadrula guadrula (Rafinesgue, 1820) 695 1 30 6 725 1
Strophitus undulatus (Say, 1817) 76 14 11 13 87 15
Toxolasma lividus (Rafinesgue, 1831) 0 x - x -
Toxolasma parvus (Barnes, 1823) 4 25 x - 4 28
Tritogonia verrucosa (Rafinesque, 1820) 50 16 13 11 63 16
Truncilla donaciformis (I. Lea, 1828) 17 20 20 7 37 18
Truncilla truncata Rafinesque, 1820 0 - 12 12 12 23
Villosa iris (I. Lea, 1829) 1 28 x - 1 31
Villosa lienosa (Conrad, 1834 1 28 x 1 31
INDIVIDUALS (LIVE) 3938 565 4503
SPECIES (LIVE) 29 27 32
SPECIES (DEAD) 0 11 6
SPECIES (TOTAL) 29 _ 36 38_
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27 in 1986-87. Fifteen or more species were collected live at nine sites in 1956 compared with
only three sites in the present study. Fewer numbers of live individuals and species were found at
all sites except 7 and 8 in 1986-87 (excluding sites where no species were found in either study).
Although a severe decline in numbers has occurred in the last 30 years, a few sites still supported
a relatively diverse fauna. Site 6 had less than half of the number of individuals but nearly the
same number of species as in 1956. At site 7 more individuals and species were collected in
1986-87 than in 1956. However, most sites experienced drastic reductions in the number of
species and/or individuals (Figures 2 and 3). Among the ten sites with more than 100 individuals
in 1956, all except sites 6 and 7 were reduced to less than one-ninth of their 1956 levels (Table
3). In 1986-87, 993 individuals representing 27 species of live mussels were collected in 100
man-hours of sampling at 25 sites on the Embarras River (Table 2). The number of individuals at a
site ranged from 0 to 195 and the number of live species ranged from 0 to 16. The sites with the
greatest numbers of individuals were sites 13 (195 individuals), 7 (151 individuals), 9 (150
individuals), and 6 (113 individuals). The 21 remaining sites had 79 or fewer individuals, including
the first four upstream stations where no live mussels were found. The greatest number of live
species occurred at sites 7 (16 species), 6 (15 species), and 13 (15 species). Based on number
of individuals and species, the relatively healthy mussel populations in 1986-87 occurred in the
mid-section of the river at sites 6, 7, 9, and 13.
Live Alasmidonta marginata Say, 1818, Obliquaria reflexa Rafinesque, 1820, and Truncilla
truncata Rafinesque, 1820 were found in 1986-87 but not in 1956. However, all three species
were collected in small numbers (2-14 individuals) and were probably overlooked in the previous
survey.
The three most common species were Lampsilis cardium (180 individuals), Quadrula pustulosa
(157 individuals), and Q. quadrula (116 individuals), which together comprised 46% of the total
number of individuals collected in 1986-87. Of the 27 live species collected, 18 were
represented by fewer than 25 specimens including six species represented by only one or two
individuals. Eleven additional species were collected as dead shells only in 1986-87, five of which
had been collected live in 1956 (Table 2).
Sites sampled in the present study but not in 1956 produced some interesting results. Two of
the four sites (9 and 13) with the highest number of individuals in 1986-87 were not sampled in
1956. These two sites were also among the top tour in terms of numbers of species in 1986-57,
11
Figure 2. Number of unionid species per site and species live per site
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Figure 3. Number of live unionids per site (1956 & 1986-87) and
number of total species vs. live species (1986-87) in the
Embarras River.
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and accounted for over half of the total numbers of individuals collected for five species:
Actinonaias ligamentina, Amblema plicata (Say, 1817), Quadrula pustulosa, Quadrula quadrula,
and Tritogonia verrucosa.
Although not a freshwater mussel, the Asiatic Clam, Corbicula fluminea (MOller, 1774) has been of
interest because of its rapid range expansion since its introduction to the United States and its
uncertain affect on native unionid populations (Fuller & Imlay, 1976; Kraemer, 1979; Clarke, 1986;
Counts, 1986). This exotic species was first reported from Illinois in 1962 (Fechtner, 1962) and its
range was limited to the lower Wabash and Ohio rivers in 1965 (Parmalee, 1965). The presence
of Corbicula fluminea in the Embarras River is documented for the first time by this study.
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SPECIES ACCOUNTS
The following is an annotated list of the 39 species of freshwater mussels reported from the
Embarras River. This list is organized into three groups (rare or endangered, uncommon, and
common) based on the present relative abundance in the river. The rare or endangered species
can be divided into two groups: 1) species which were rare in 1956 and remained so in 1986-87,
and 2) those that were common in 1956 and are now significantly reduced in number.
RARE OR ENDANGERED SPECIES (fewer than 10 individuals collected)
Nine of the 39 species of mussels documented from the Embarras River have been proposed for
state endangered status in Illinois and one (Cyprogenia stegaria) is also a candidate for federal
endangered status. Regarding these nine species, live specimens of only Epioblasma triquetra
and Ptychobranchus fasciolaris (Rafinesque, 1820) were collected in 1986-87. Obovaria
subrotunda, Villosa iris, and V. lienosa were found live in 1956 but not in 1986-87. Cyprogenia
stegaria and Quadrula cylindrica were collected only as old dead shells in 1986-87. Plethobasus
cyphyus was collected from the Embarras River at Newton in 1953 (Field Museum of Natural
History #54802); it is not known whether or not this specimen was collected live or dead, and
additional specimens were not found in either 1956 or 1986-87.
Alasmidonta marginata Say, 1818 - elktoe
This species was collected live at two of the 25 sites sampled in 1986-87 and was not collected in
1956. This species is basically northern in distribution in Illinois; the Embarras River localities
represent the southernmost locality for this species in the state. While rare in the Embarras River,
this species is common in other rivers in the state.
Anodonta imbecillis Say, 1829 - paper pondshell
The paper pondshell is widely distributed in Illinois, but is usually collected in small numbers where
found. It was collected at four sites in 1956 and one in 1986-87, all in the lower portion of the river.
Anodontoides ferussacianus (I. Lea, 1834) - cylindrical papershell
Although 31 individuals of this species were collected in 1956, none were found alive in 1986-87.
However, as stated above fresh dead shells were found at sites 1, 2, and 3. This thin-shelled
species is most common small streams in the northen part of the state (Parmalee, 1967) and it is
probably still extant in the upper Embarras or its tributaries.
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Cyprogenia stegaria (Rafinesque, 1820) - fanshell
The fanshell is rare throughout its range and is a candidate species for state and federal
endangered status. The collection of C. stegaria in the Embarras River represents a new
drainage record and is one of only 7 known localities for this species in Illinois; all other
documented records are from the Wabash River. Four half valves and no live individuals were
found during this study.
ElIiptio dilatata (Rafinesque, 1820) - spike
Formerly widespread and common in Illinois in small to large rivers, the spike was not collected live
in either 1956 or 1986-87. Recent surveys of various rivers in the state have indicated a serious
decline of this species and it should be considered a species of special concern in Illinois. Only
old dead shells were noted at three downstream sites during the present study.
Epioblasma triquetra (Rafinesque, 1820) - snuffbox
This species, a candidate for state endangered species status, was collected in small numbers
from two sites in both 1956 and 1986-87 in the upper half of the river. The snuffbox is known
historically from only 12 sites in Illinois and is considered extirpated from the Illinois, Kankakee,
and Kaskaskia rivers. Its status in the Wabash River is unknown. This population may be the last
in the state and should be closely monitored.
Fusconaia ebena (I. Lea, 1831) - ebonyshell
Not collected live in 1956 or the present study, the ebonyshell was formerly common in large
rivers of the state (Parmalee, 1967). In Illinois, this species is presently limited to the lower
Mississippi, lower Wabash, and Ohio rivers. Old dead shells of F. ebena were found at three
downstream sites in 1986-87.
Lampsllls teres (Rafinesque, 1820) - yellow sandshell
As with Fusconaia flava the number of individuals (339 to 8) and sites (13 to 4) was dramatically
reduced, dropping this species from 6th most abundant in 1956 to 19th in 1986-87. Considered
abundant in the Embarras by Parmalee (1967), this species has been considerably reduced in
recent years.
Ligumia recta (Lamarck, 1819) - black sandshell
Primarily a northern species in Illinois, no live specimens were collected in either survey. Dead
shells were collected at two sites in 1986-87.
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Megalonaias nervosa (Rafinesque, 1820) - washboard
Typically a large river species (Parmalee, 1967), the washboard was collected live in small numbers
in both 1956 and 1986-87.
Obliquaria reflexa Rafinesque, 1820 - three-horn wartyback
The collection of two live individuals from one downstream site in 1986-87 are the first reported
specimens from the drainage. Typically a large river species, it occasionally is found in the lower
portions of large tributaries.
Obovaria subrotunda (Rafinesque, 1820) - round hickorynut
Because of its limited range and declining numbers, this species has been proposed for
endangered status in Illinois. Although 132 individuals were collected from 12 sites in 1956, only
shell remains were found during this survey. This species is now apparently restricted to two
localities in the Middle and North forks of the Vermilion River, and is in danger of extirpation in
Illinois.
Plethobasus cyphyus (Rafinesque, 1820) - sheepnose
This rare species has been proposed for listing as endangered in Illinois. It was not collected in
either the 1956 or 1986-87 surveys but a single specimen was collected from the Embarras River
at Newton in 1953 (Field Museum of Natural History #54802), and it was not known whether or
not this specimen was collected live or dead.
Potamilus alatus (Say, 1817) - pink heelsplitter
This attractive shell was one of five species collected at more sites in 1986-87 than in 1956.
Although not abundant, pink heelsplitters were found at five sites in the middle portion of the river
in 1986, whereas they were taken at only two downstream locations in 1956.
Potamilus ohiensis (Rafinesque, 1820) - pink papershell
Reported as uncommon to rare in the Embarras (Parmalee, 1967), this thin-shelled species was
collected at two sites in 1956 and two sites (one a common site) in 1986-87.
Ptychobranchus fasciolaris (Rafinesque, 1820) - kidneyshell
This mussel has been proposede for state endangered species status in Illinois. The kidneyshell
has been found at only nine sites in the state (all in the Wabash River Drainage) and the collection
of this species in the Embarras River represents the only live specimens taken in the last 24 years.
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Like the snuff box, this population may be the last remaining in Illinois and should be closely
monitored to insure its survival.
Quadrula cylindrica (Say, 1817) - rabbitsfoot
Arguably the most beautiful shell found in Illinois, the rabbitsfoot is restricted to the Wabash River
drainage in Illinois. Due to its decreasing range and numbers it too has been proposed for state
endangered status. The dead shell found during this survey represents the only known record
for this species in the drainage, and represents one of only a dozen historical localities for this
species in the state.
Quadrula metanevra (Rafinesque, 1820) - monkeyface
This species was found live at only one site (7) in both 1956 and 1986-87. Additional shells were
picked up near St. Marie in Jasper County in 1986-87.
Toxolasma Ilvidis (Rafinesque, 1831) - purple lilliput
A proposed state endangered species, the purple lilliput was not collected live in either the 1956
or 1986-87 surveys. Dead shells were collected at one site (4) in 1986 and are the first reported
records for this species in the Embarras River drainage.
Toxolasma parvus (Barnes, 1823) - lilliput
One of the smallest species found in Illinois. Four live specimens from three sites were collected
in 1956. No live specimens were taken in 1986-87. However, due to its small size this species is
difficult to collect and may have been overlooked in the present survey.
Villosa iris (1. Lea, 1829) - rainbow
This small stream species is in danger of extirpation in Illinois, and has been proposed for listing as
endangered. Only one live specimen was collected from the Embarras River in 1956 and none
were taken in 1986-87. A dead shell was found near Camargo (Site 4) during this survey.
Villosa lienosa (Conrad, 1834) - little spectacle case
This mussel has also been proposed for inclusion on the state endangered species list. it also
was represented by only one individual in 1956 and not collected live in 1986-87. Old shells were
found upstream at sites 4, 5, 7, 8, and 10.
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UNCOMMON SPECIES (10-25 individuals collected)
Amblema plicata (Say, 1817) - three-ridge
An important commercial species, the three-ridge decreased 97% in abundance from 1956 to
1986-87 at the 21 common collection sites. It was most common below the spillway at Lake
Charleston, where 15 of the 21 individuals were found.
Anodonta grandis Say, 1829 - giant floater
In the last 30 years the number of individuals of this species decreased from 122 to 25, and the
number of sites at which it was found alive decreased from 12 to five.
Fusconaia flava (Rafinesque, 1820) - Wabash pigtoe
This formerly common mussel was greatly reduced from 1956 levels in number of individuals
collected (420 to 10) and number of sites (16 to 5) at which the species occurred. The Wabash
pigtoe was reduced in range from the entire stream to only the upper one-third.
Lasmigona costata (Rafinesque, 1820) - fluted-shell
A species characteristic of medium-sized streams, the fluted-shell was found at three sites in 1956
and 1986-87, however, abundance declined 66% from 1956 levels.
Pleurobema sintoxia (Rafinesque, 1820) - round pigtoe
In 1956, 77 individuals of this species were found at four sites. By 1986 only 24 live specimens
were taken at four sites.
Quadrula nodulata (Rafinesque, 1820) - wartyback
Apparently restricted to the lower half of the river, this species was reduced to 5% of 1956
levels by 1986-87.
Strophitus undulatus (Say, 1817) - squawfoot
Found at only five sites during the present survey compared to 11 in 1956. Total numbers
declined to 13% of 1956 levels.
Truncilla donaciformis (I. Lea, 1828) - fawnsfoot
Principally a large river species, the fawnsfoot was collected at two downstream locations in 1956
and three in 1986-87 and, unlike most other species, showed an increase (from 17 to 20
individuals).
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Truncilla truncata Rafinesque, 1820 - deertoe
Although not collected in 1956, the deertoe ranked 14th in the present survey and was collected
at nine stations from the Lake Charleston spillway to the mouth.
COMMON SPECIES (over 25 individuals collected)
Actinonaias ligamentina (Lamarck, 1819) - mucket
This species exhibited a 76% reduction in the numbers of individuals from 1956 to 1986-87.
Present at 12 sites in 1956, it was found at only six in the present study.
Lampsilis slllquoidea (Barnes, 1823) - fatmucket
One of the most common species of mussels in Illinois. Moderately abundant in both surveys, the
fat mucket ranked 12th in 1956 and 6th in 1986-87.
Lampsilis cardium (Rafinesque, 1820) - plain pocketbook
The most abundant species in 1986-87 (up from 2nd in 1956), L. cardium was widely distributed
and common in the Embarras River and throughout Illinois.
Lasmigona complanata (Barnes, 1823) - white heelsplitter
An ecologically tolerant species, the white heelsplitter was found at 13 sites in 1956 and 15 in
1986-87. It was found to be present at slightly more than half of its previous abundance and
increased in rank from 8th to 5th.
Leptodea fragilis (Rafinesque, 1820) - fragile papershell
A species which seems to do well in soft substrates, L. fragilis showed an increase in numbers,
rank, and sites from 1956 to 1986-87.
Quadrula pustulosa (I. Lea, 1831) - pimpleback
One of the most common and widespread species in the state, the pimpleback was found
throughout the river. It ranked 2nd in abundance in 1986-87, up from 3rd in 1956.
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Quadrula quadrula (Rafinesque, 1820) - mapleleaf
In 1956, 695 individuals of this species were collected from 15 sites, while 116 were collected
from 13 sites in 1986-87. Its rank dropped from 1st in 1956 to 3rd during the present study.
Tritogonia verrucosa (Rafinesque, 1820) - pistolgrip
The pistolgrip rose from 16th to 8th most abundant species. The total number of specimens was
nearly the same during both studies, although 33 of the 47 individuals from 1986-87 were taken
from sites not collected in 1956.
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Distribution maps of the freshwater mussels (Unionidae)
of the Embarras River, Illinois.
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KEY TO MAP SYMBOLS
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Appendix I1. Key to photographs of the freshwater mussels (Unionidae) of the
Embarras River, Illinois. (Specimens photographed were not necessarily


















Actinonalas ilgamentina (Lamarck, 1819)
mucket
Alasmidonta marginata Say, 1818
elktoe
Amblema pilcata (Say, 1817)
three ridge
Anodonta grandis Say, 1829
giant floater
Anodc'nta imbecillis Say, 1829
paper pondshell
Anodontoides ferussacianus (I. Lea, 1834)
cylindrical papershell
Cyprogenia stegaria (Rafinesque, 1820)
fanshell
Elliptio dilatata (Rafinesque, 1820)
spike
Epioblasma triquetra (Raf inesque, 1820)
snuff box
Fusconala ebena (I. Lea, 1831)
ebonyshell
Fusconala (lava (Rafinesque, 1820)
Wabash pigtoe
Lampsilis siliquoidea (Barnes, 1823)
fatmucket
Lampsills teres (Rafinesque, 1820)
yellow sandshell
Lampsilis cardium (Rafinesque, 1820)
plain pocketbook
Lasmigona complanata (Barnes, 1823)
white heelsplitter
Lasmigonma costata (Raf inesque, 1820)
fluted-shell
Leptodea fragilis (Rafinesque, 1820)
67
20. Obliquaria reflexa Rafinesque, 1820
three-horn wartyback
21. Obovaria subrotunda (Rafinesque, 1820)
round hickorynut
22. Pleurobema sintoxia (Rafinesque, 1820)
round pigtoe
23. Potamilus alatus (Say, 1817)
pink heelsplitter
24. Potamilus ohiensis (Rafinesque, 1820)
pink papershell
25. Ptychobranchus fasciolaris (Rafinesque, 1820)
kidneyshell
26. Quadrula cylindrica (Say, 1817)
rabbitsfoot
27. Quadrula metanevra (Rafinesque, 1820)
monkeyf ace
28. Quadrula nodulata (Rafinesque, 1820)
wartyback
29. Quadrula pustulosa (I. Lea, 1831)
pimpleback
30. Quadrula quadrula (Raf inesque, 1820)
mapleleaf
31. Strophitus undulatus (Say, 1817)
squawfoot
32. Toxolasma lividis (Rafinesque, 1831)
purple lilliput
33. Toxolasma parvus (Barnes, 1823)
lilliput
34. Tritogonia verrucosa (Rafinesque, 1820)
pistolgrip
35. Truncilla donaciformis (I. Lea, 1828)
fawnsfoot
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